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(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a 
laminated body having excellent adhesion between a 
film and a metallized film and excellent barrier 
property by layering a film of metal or metal 
compound, by physical metallizing method, on a film 
of a silicon compound which is formed on one face of 
a resin film by low tempera ture plasma CVD method. 4 

SOLUTION: A surface of a sheet-like or film-like resin 
sheet 1 is worked for corona discharge treatment. On 
one face thereof, a low temperature plasma CVD 
silicon compound film 2 is formed by using a mixed 
gas at a low temperature plasma generating device of 
high frequency plasma. In a vacuum mettalizing/low 

temperature plasma CVD generating device, a metal compound metallized film 3 of a 
metal such as aluminum and silica or a metal compound of these is layered on the film 2 of 
the silicon compound. Accordingly, gas barrier property and adhesiveness of the laminated 
body are excellent. The silicon compound film layer has excellent heat resistance, heat 
dimension stability, and hardness. Cracking and pinholes do not generate in various 
processes, so that deterioration of the barrier property can be prevented. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The barrier nature layered product characterized by making the thin film of a silicon 
compound form in one side of a resin film by the low-temperature plasma-CVD method, and coming 
to carry out the laminating of the thin film of a metal or metallic compounds with physical vapor 
deposition on the thin film. 

[Claim 2] The barrier nature layered product according to claim 1 characterized by coming to carry 
out the laminating of the thin film of a silicon compound by said low-temperature plasma-CVD 
method further on said metal or the thin film of metallic compounds. 

[Claim 3] The barrier nature layered product according to claim 1 characterized by making the thin 
film of a metal or metallic compounds form in one side of said resin film with physical vapor 
deposition, and coming to carry out the laminating of the thin film of a silicon compound by the low- 
temperature plasma-CVD method on the vacuum evaporationo thin film. 

[Claim 4] The manufacture approach of the barrier nature layered product characterized by carrying 
out the laminating of the thin film of the thin film of a silicon compound by said low-temperature 
plasma-CVD method and the metal by physical vapor deposition, or metallic compounds on a resin 
film within the same batch. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the barrier nature layered product which is excellent 
in gas barrier nature, such as oxygen and a steam, and has the exfoliation prevention engine 
performance of the thin film at the time of use with exfoliation prevention of the thin film in a 
vacuum evaporationo process, presswork, a lamination process, a bag manufacture process, etc., and 
a package gestalt, and its manufacture approach. 
[0002] 

[Description of the Prior Art] The wrapping used for the package of food, medical supplies, etc. in 
recent years In the medical supplies for which the handling by the aseptic condition is needed in 
order to control oxidation of protein, fats and oils, etc., and deterioration in deterioration of contents, 
especially food and to hold the taste and freshness further In order to control deterioration of an 
active principle and to maintain efficacy, it is necessary to prevent effect with the oxygen which 
passes wrapping, a steam, and the other gases which deteriorate contents, and having the gas barrier 
nature which intercepts these gases (gas) is called for. 

[0003] Therefore, as a barrier nature film which intercepts oxygen conventionally, as a barrier nature 
film which intercepts steams, such as a polyvinyl alcohol film, an ethylene-vinylalcohol copolymer 
film, and a polyacrylonitrile film, it is used as wrapping from which a polypropylene film, a 
polyethylene film, etc. constitute a gas barrier nature layered product, and, generally the package 
film which consists of this wrapping has been used. 

[0004] however, these films - if independent, it had been used for wrapping as a laminated film 
which carried out the laminating of the giant-molecule resin constituent of the property in which the 
properties that do not have sufficient gas barrier nature to both oxygen and a steam, but generally gas 
barrier nature is said to be comparatively high differ, by a lamination or coating, but also when it was 
influenced of preservation, the temperature in an operating environment, or humidity and sufficient 
gas barrier nature was not able to be demonstrated, it was. 

[0005] Moreover, there are a polyvinylidene chloride film or a film which coated polyester film with 
the vinylidene-chloride copolymer resin, a film which coated the polypropylene film with the 
vinylidene-chloride copolymer resin, a film which coated the nylon film with the vinylidene-chloride 
copolymer resin as a resin film independently equipped with the barrier nature of both oxygen and a 
steam. If it is discarded after use and destroys by fire, a toxic gas will occur, and such a resin film 
has a possibility of becoming a problem on an environment. 

[0006] The laminated film with the metallic foil which consists of a metal or metallic compounds, 
such as a resin film (even if it is resin which does not have high gas barrier nature with a suitable 
giant-molecule resin constituent if independent), and aluminum, has been used for the wrapping as 
which advanced gas barrier nature is required on the other hand. However, if destroyed by fire as 
after [ use ] trash, a metal remains as remnants, and although metallic foils, such as aluminium foil 
used here, are excellent in the barrier nature to gases, such as oxygen and a steam, since reuse is also 
difficult, abandonment of this metallic foil cannot avoid effect on an environment. 
[0007] Recently, as what solves the above problems, moreover, silicon oxides (SiOx), such as silicon 
monoxide (SiO), Metals, such as an aluminum oxide (Alx Oy) and aluminum (aluminum), It has the 
gas barrier property of the vacuum evaporationo film which formed the thin film of a metallic oxide 
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by means forming, such as vacuum evaporationo, on the resin film being developed, and having 
excelled the gas barrier material which these become from a giant-molecule resin constituent, and 
degradation under high humidity is also beginning to be used for wrapping few. And being used with 
a vacuum evaporationo film simple substance does not almost have wrapping which consists of these 
vacuum evaporationo films, and it is processed into a container, a package bag, etc. as post 
processing after vacuum evaporationo. For example, the package bag is processed into saccate 
through the base material of further others, lamination, and a bag manufacture process in the vacuum 
evaporationo film. 

[0008] However, many physical properties, such as both mechanical property, chemical property, a 
thermal property, and an electrical property, differ very much with the resin film whose vacuum 
evaporationo film which carried out thin film formation of an above-mentioned metal and the 
metallic oxide on the resin film is an organic compound, and the vacuum evaporationo thin film 
which is the inorganic compound which touches the resin film. Depending on therefore, the 
production process as wrapping, such as vacuum evaporationo processing, printing processing, and 
lamination, and the operation as a package bag and an operating environment Mechanical stress, 
thermal stress, etc. are added to a vacuum evaporationo thin film, a blemish is produced in a vacuum 
evaporationo thin film, the damage on a crack, a pinhole, etc. and a defect occur, and it has the 
problem to which the high barrier engine performance which gases, such as oxygen and a steam, 
should pass and it should originally have from those damage parts and a defective part falls. 
Moreover, between the resin films which are the vacuum evaporationo thin film and organic 
compound of an inorganic compound, while firm association is hard to be obtained, exfoliation 
arises between a resin film, ink, adhesives, etc. and sufficient adhesion is not acquired, it has the 
problem to which damage produces and carries out barrier nature degradation also of the vacuum 
evaporationo thin film. 

[0009] Some which perform vacuum evaporationo of a metal or metallic compounds by the surface 
treatment according the front face of for example, a resin film to chemicals, such as corona discharge 
treatment, UV irradiation processing, plasma treatment, flame treatment or heat, and alkali, etc. after 
activating a front face are in the approach of improving the adhesion of the resin film and vacuum 
evaporationo film used as a vacuum evaporationo base material, to such a problem. However, 
although adhesive improvement is expectable by the improvement in wettability of a resin film with 
the change in the secondary bond force with a vacuum evaporationo thin film, that activity capacity 
passes, and it decreases with the time, has problems - the adhesive strength satisfied not necessarily 
also by this art is not obtained — and cannot be said as sufficient thing. 

[0010] The copolymerization resin film which carried out copolymerization to the resinous principle 
of a resin film and others etc. as another approach, Other resin at the time of film production of a 
resin film on the approach using the co-extrusion multilayer resin film which carried out the co- 
extrusion at the time of film production of a resin film, and the resin film front face used as a 
vacuum evaporationo base material with off-line or in-line one Although there is the approach of 
applying coating agents, such as an ethyleneimine system, an amine system, an epoxy system, an 
urethane system, or a polyester system Although law of adhesion both improves, since thermal 
resistance is inferior, heat dimensional stability is bad. A vacuum evaporationo thin film receives 
mechanical stress at the time of the thermal load in each process, such as vacuum evaporationo, 
printing, and a lamination, a crack, a pinhole, etc. occur in a vacuum evaporationo thin film by that 
cause, barrier nature falls, and it cannot be said as sufficient thing. 

[001 1] Amelioration of adhesion with the vacuum evaporationo thin film furthermore formed in the 
resin film, printing and the ink added by the process of a lamination, adhesives, etc. is also 
performed, and there is the approach of applying coating agents, such as an ethyleneimine system, an 
amine system, an epoxy system, an urethane system, or a polyester system. Depending on the 
resinous principle of a coating agent, aggravation of adhesion or the fall of barrier nature is seen, and 
both adhesion and barrier nature are not satisfied. According to this, since the heat dimensional 
stability at the time of coating was bad, with the thermal load which wins popularity by the passage 
of time or the bag manufacture process, or the forming cycle, the lifting vacuum evaporationo thin 
film received mechanical stress, the crack, the pinhole, etc. occurred in the vacuum evaporationo thin 
film by that cause, the exfoliation from ink, adhesives, etc. generated cubical expansion or a 
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volumetric shrinkage, and barrier nature fell. 

[0012] In almost all the cases except the spreading process of the coating layer which intervenes 
between a resin film, the spreading process of the coating layer which intervenes between vacuum 
evaporationo thin films and the vacuum evaporationo film, a printing layer, or an adhesives layer 
preparing a coating layer with in-line one at the time of resin film manufacture in addition to the 
problem of the engine-performance side as wrapping that is, since it becomes a process according to 
each class, respectively, there is a problem which requires a manufacturing cost very much. 
[0013] 

[Problem(s) to be Solved by the Invention] This invention is made in order to remove the above 
troubles about a barrier nature layered product, and the adhesion of a resin film and a metal vacuum 
evaporationo thin film is good, and it aims at offering the barrier nature layered product excellent in 
gas barrier nature, and its manufacture approach. 
[0014] 

[Means for Solving the Problem] It is the barrier nature layered product characterized by invention 

of the 1st of this invention making the thin film of a silicon compound form in one side of a resin 

film by the low-temperature plasma-CVD method, and coming to carry out the laminating of the thin 

film of a metal or metallic compounds with physical vapor deposition on the thin film. 

[0015] Moreover, the 2nd invention is a barrier nature layered product characterized by coming to 

carry out the laminating of the thin film of a silicon compound by said low-temperature plasma-CVD 

method further on said metal or the thin film of metallic compounds in the 1st invention. 

[0016] Moreover, it is the barrier nature layered product characterized by the 3rd invention making 

the thin film of a metal or metallic compounds form in one side of said resin film with physical 

vapor deposition, and coming to carry out the laminating of the thin film of a silicon compound by 

the low-temperature plasma-CVD method on the vacuum evaporationo thin film in the 1st invention. 

[0017] Moreover, the 4th invention is the manufacture approach of the barrier nature layered product 
characterized by carrying out the laminating of the thin film of the thin film of a silicon compound 
by said low-temperature plasma-CVD method and the metal by physical vapor deposition, or 
metallic compounds on a resin film within the same batch. 
[0018] 

[Function] As mentioned above, according to this invention, while carrying out firm -O-Si-O-Si- 
association inside the thin film, also between the resin films used as a substrate, an operation of the 
silicon compound thin film by the low-temperature plasma-CVD method formed on a resin film 
forms a firm chemical bond, and demonstrates sufficient adhesion. Moreover, also between the thin 
films of the thin film of a silicon compound by the low-temperature plasma-CVD method, the metal 
by physical vapor deposition, or metallic compounds, in order to form a firm chemical bond like -O- 
Si-O-M (metal), sufficient adhesion is demonstrated. Strong adhesion is acquired also from the thin 
film of a plasma-C VD silicon compound having a small distortion produced between both layers 
since the thin film of the metal by physical vapor deposition or metallic compounds is approximated 
[ coefficient of thermal expansion / internal stress, ]. 

[0019] Furthermore, the thing which a plasma-CVD silicon compound has precise membraneous 
quality, and bridge formation is progressing, From there being little mixing of foreign matters, such 
as dust, since it is dry processing, and there being very few pinholes While the own film also has 
good gas cutoff nature, the film formation points at the time of forming the thin film of a metal or 
metallic compounds with physical vapor deposition on the thin film increase in number very much, 
There are not a residual solvent and degasifying, from not doing active jamming to adhesion of an 
evaporation particle etc., eburnation also of the membraneous quality of the thin film of a metal or 
metallic compounds is carried out, and its barrier engine performance improves. Although 
comparatively many pinholes exist, when the thin film of the metal formed with physical vapor 
deposition or metallic compounds forms the plasma-CVD silicon compound film on the film, since 
step coverage nature is good, a pinhole can be covered, and gas cutoff nature becomes good. 
[0020] The plasma-CVD silicon compound film has a strong degree of hardness, thermal resistance 
is good and, moreover, its thickness controllability is [ the wet coating film does not need thickness 
but ] also good. This is very advantageous to workability and productivity. Therefore, the plasma- 
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CVD silicon compound film is very more effective than the conventional wet coat layer as the metal 
by physical vapor deposition or the anchor coat layer to the thin film of metallic compounds, and a 
topcoat layer. 
[0021] 

[Embodiment of the Invention] This invention is explained to a detail below. Drawing 1 (a), (b), and 
(c) are the sectional views explaining the configuration of the barrier nature layered product of this 
invention, respectively, and drawing 2 is the ** type explanatory view of the equipment which 
manufactures the barrier nature layered product of this invention. In drawing 1 (a), (b), and (c), 4, 5, 
and 6 are barrier nature layered products, and, as for a resin film and 2, 1 is [ a low-temperature 
plasma-CVD silicon compound thin film and 3 ] a metal or a metallic-compounds vacuum 
evaporationo thin film. 

[0022] A resin film (1) is the thing of the shape of the shape of a sheet, and a film, polyolefines 
(polyethylene, polypropylene, etc.) and polyester (polyethylene terephthalate ~) Polyamides, such as 
polyethylene 2 and 4-NAFURETO (nylon 6, Nylon 12, etc.), A polyvinyl chloride, polyvinyl 
alcohol, aromatic polyamide, polyamidoimide, A polyether imide PORIS ARU phon, a polyether ape 
phon, a polyether ketone, Things usually used as wrapping, such as polyarylate, polyphenylene 
sulfide, polyphenylene oxide, tetrafluoro ethylene, a little salt-ized 3 fluoride ethylene, fluoride 
ethylene propylene rubber, and polyimide, can be used. These resin film (1) is suitably chosen from 
the above-mentioned ingredient according to an application. A biaxially oriented film can be used if 
needed. Moreover, to these resin films, well-known additives, such as an antistatic agent, an 
ultraviolet ray absorbent, a plasticizer, lubricant, and a coloring agent, can be added, and it is 
suitably added if needed. 

[0023] Furthermore, the front face of a resin film (1) Corona discharge treatment, plasma activation, 
Well-known surface treatment, such as surface activity- ized processing of glow discharge 
processing, reverse spatter processing, or a surface roughening process and cleaning treatment, and 
electrification removal processing, is performed, With off-line or in-line one, or an ethyleneimine 
system, an amine system, It is also possible to apply coating agents, such as an epoxy system, an 
urethane system, and a polyester system, and to raise adhesion with a resin film (1), a low- 
temperature plasma-CVD silicon compound thin film (2), a metal, or a metallic-compounds vacuum 
evaporationo thin film (3). Although especially the thickness of a resin film (1) is not restricted, 
when the processing suitability of a vacuum evaporationo process etc. is taken into consideration, the 
range of 2-400 micrometers is desirable. 

[0024] a low-temperature plasma-CVD silicon compound thin film (2) - SiO and Si02 etc. — silicon 
oxide (SiOx) and Si3 N4 etc. — a silicon nitride (SiNy) and SiOx Ny etc. - it is a silicon oxidation 
nitride etc. [ for example, ] As for the formation approach, low-temperature plasma generators, such 
as the direct-current (DC) plasma, the low frequency plasma, the RF (RF) plasma, the pulse wave 
plasma, 3 pole structures plasma, microwave plasma, downstream plasma, KAJRAMUNA plasma, 
and plasma reed SUTTEDO epitaxy, are used. The point of the stability of the plasma to (RF RF) 
plasma method is more desirable. As material gas, mixed gas, such as SiH4, Si two H6, SiHx Fy, 
TEOS, etc. 02, N2 O, H2 O and NH3, N2, and PSG, is used. These material gas is made to plasma- 
ize by said method, and it is made to deposit on a resin film. 

[0025] In the range of 10-5000A, the thickness of a low-temperature plasma-CVD silicon compound 
thin film (2) is good, and the range of it is 50-500A preferably. If thickness is less than 10A, it will 
be easy to produce an omission on the film, and if it exceeds 5000A, the flexibility of a vacuum 
evaporationo thin film will be spoiled, and a crack and a pinhole become easy to generate this. In 
addition, a CVD silicon compound thin film (2) may be not only a single component but 
multicomponent, or may be not only monolayer but multilayers. 

[0026] In a metal or a metallic-compounds vacuum evaporationo thin film (3) Aluminum, a silica, 
titanium, zinc, a zirconium, magnesium, The oxide of metals, such as tin, copper, and iron, or these 
metals, a nitride, a sulfide, a fluoride, etc., For example, aluminum-oxide (aluminum 203) silicon 
monoxide (SiO), A silicon dioxide (Si02), oxidization titanium (Ti02), a zinc oxide (ZnS), A 
zirconium dioxide (Zr02), a magnesium oxide (MgO), magnesium fluoride (MgF2), tin oxide 
(Sn02), copper oxide (CuO), an iron oxide (Fe 203), etc. are used. Although vacuum deposition, 
such as vacuum deposition, ion plating, and sputtering, can be used for the formation approach, 
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vacuum deposition and its ion plating are desirable from the point of productivity. As for the heating 
method of vacuum evaporationo equipment, resistance heating, EB (EB) heating, high-frequency 
induction heating, etc. are used. 

[0027] In the range of 50-5000A, the thickness of a metal or a metallic-compounds vacuum 
evaporationo thin film (3) is good, and the range of it is 200-1500A preferably. If thickness is less 
than 50A, an omission will produce this in a vacuum evaporationo thin film, it is easy to produce 
variation to barrier nature, and if it exceeds 5 000 A, the flexibility of a vacuum evaporationo thin film 
will be spoiled, and it becomes easy to generate a crack and a pinhole, and barrier nature falls. In 
addition, without being restricted to the monolayer of a single component, a vacuum evaporationo 
thin film may be a vacuum evaporationo thin film which consists of mixture of the above-mentioned 
vacuum evaporationo ingredient, or may be the multilayers more than two-layer. 
[0028] Within the same low-temperature [ vacuum deposition-cum-] plasma-CVD generator (10) 
shown in drawing 2, a low-temperature plasma-CVD silicon compound thin film (2), a metal, or a 
metallic-compounds vacuum evaporationo thin film (3) is divided into the respectively separate 
room (22 -1, 22- 2 and 23), and is controlled, and a laminating is continuously carried out one by 
one. A low-temperature [ vacuum deposition-cum-] plasma-CVD generator (10) performs low- 
temperature plasma CVD and vacuum evaporationo processing, after lengthening the interior to a 
vacuum preferably to 8x10-6 - 8xl0-5Torr 2x10-6 to 8x10 to 3 Torr. 
[0029] 

[Example] Hereafter, the concrete example of this invention is given using drawing 2 , and it 
explains to a detail. 

<Example 1> A biaxial-stretching polyethylene terephthalate film (it calls for short Following PET) 
with a thickness of 12 micrometers which is a resin film (1) ****, and the roll room (21) in a low- 
temperature [ vacuum deposition-cum-] plasma-CVD generator (10) is loaded with the roll (1 1). 
While a guide roll (12) is held by the cooling drum (13) of passage metal, this PET film (1) A low- 
temperature plasma-CVD generating room (22-1), Subsequently, it has the structure rolled round by 
the rolling-up roll (15) which a connoisseur finally separates from a cooling drum (13) one by one, 
and is installed in the roll room (21) through the guide roll (12) in the vacuum evaporationo room 
(23) low -temperature plasma-CVD generating room (22-2) which has a source of vacuum 
evaporationo (14). 

[0030] The mixed gas of TEOS the flow of [ TEOS ] was controlled from the source of material gas 
(16-1), and oxygen gas (25%) is supplied to the PET film (1) which is running the cooling drum (13) 
top of a low-temperature plasma-CVD generating room (22-1) after setting the whole low- 
temperature [ vacuum deposition-cum-] plasma-CVD generator (10) to degree of vacuum 1.5x10- 
5Torr first, and it is 1. It was referred to as .OTorr. The cycle (RF) with a frequency of 13.56MHz 
was impressed to the plasma generating power source (a cathode, 18-1) from the source of the high 
voltage (17-1) at coincidence, distributed gas was excited by the power of 500W, and the plasma was 
generated. The plasma-CVD film (2) of Si02 with a thickness of 100A (H) was made to deposit on 
the front face of the PET film (1) which is running the cooling drum (13) top used as an anode. 
[0031] Are running so that the cooling drum (13) of a vacuum evaporationo room (23) may 
furthermore be held. On the low-temperature plasma-CVD silicon compound thin film (2) of the 
PET film (1) on which the low-temperature plasma-CVD silicon compound thin film (2) was made 
to deposit It is silicon oxide SiO EB-Power 30kV-0.75A, pressure The vacuum evaporationo 
laminating was carried out to 500A of thickness on condition that 2xlO-4Torr, and PET(l) / CVD 
silicon compound thin film (2) / vacuum evaporationo film of a SiO (3) configuration was produced. 
[0032] On the SiO vacuum evaporationo thin film of PET(l) / CVD silicon compound thin film (2) / 
SiO vacuum evaporationo film (3) it is running so that the cooling drum (13) which furthermore 
serves as an anode of a low-temperature plasma-CVD generating room (22-2) may be held, the 
mixed gas of TEOS the flow of [ TEOS ] was controlled from the source of material gas (16-2), and 
oxygen gas (25%) was supplied, and it was referred to as pressure 1. OTorr. coincidence — the source 
of the high voltage (17-2) — a cycle (RF) with a frequency of 13.56MHz — a plasma generating 
power source (a cathode — ) It is impressed by 18-2, excite distributed gas by the power of 500 W, 
and the plasma is generated. Presentation Si02 with a thickness of 100A The plasma-CVD film (2) 
of (H) is made to deposit. Subsequently, this PET film leaves a cooling drum (13), and it is 
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continuously rolled round by the rolling-up roll (15) through a guide roll (12). Barrier nature layered 
product of this invention (5) PET(l) / CVD-Si02 (2) / SiO(3) / CVD-Si02 (2) is produced (refer to 
drawing 1 (b)). 

[0033] The non-extended polypropylene film with a thickness of 30 micrometers was stuck on the 
outermost layer plasma-CVD film surface of the obtained barrier nature layered product (5) by the 
dry laminate method as heat adhesive property resin. 

[0034] <Example 2> It is plasma CVD in a low-temperature plasma-CVD generating room (22-2). - 
Si02 The barrier nature layered product (4) was produced like the example 1 except having not 
carried out the laminating of the film. Namely, PET(l) / CVD-Si02 It is the layered product (4) of a 
(2)/SiO (3) configuration (refer to drawing 1 (a)). 

[0035] <Example 3> It is plasma CVD in a low-temperature plasma-CVD room (22-1). - Si02 The 
barrier nature layered product (6) was produced like the example 1 except having not carried out the 
laminating of the film. Namely, PET(l) / SiO(3) / CVD-Si02 It is the layered product (6) of (2) 
configurations (refer to drawing 1 (c)). 

[0036] <Example 4> They are an aluminum oxide (99.99% of purity), and vacuum evaporationo 
conditions about a vacuum evaporationo ingredient EB-Power The barrier nature layered product 
was produced like the example 1 except having been referred to as 30kV-0.75A. Namely, 
PET/CVD-Si02 / aluminum2 03 / CVD-Si02 It is the layered product of a configuration. 
[0037] <Example 5> It is SiH4 to the mixed gas the flow of [ mixed gas ] was controlled at two low- 
temperature plasma-CVD generating rooms (22-1, 22-2) from the source of material gas (16-1, 16- 
2). The mixed gas of NH3 (25%) is used, and it is the silicon nitride SiNx. The barrier nature layered 
product was produced like the example 1 except having deposited. Namely, PET/SiNx/SiO/SiNx It 
is the layered product of a configuration. 

[0038] <Example 1 of a comparison> It is plasma CVD in two low-temperature plasma-CVD 
generating rooms (22-1, 22-2). - Si02 The layered product was produced like the example 1 except 
having not carried out the laminating of the film. That is, it is the layered product of a PET/SiO 
configuration. 

[0039] <Example 2 of a comparison> It is plasma CVD in two low-temperature plasma-CVD 
generating rooms (22-1, 22-2). - Si02 The layered product was produced like the example 4 except 
having not carried out the laminating of the film. Namely, PET/aluminum 203 It is the layered 
product of a configuration. 

[0040] <Example 3 of a comparison> As a layered product base material film, tothe PET film plane 
with a thickness of 12 micrometers, spreading desiccation of the TEOS water solution was carried 
out by the gravure coat method, and the layered product was produced like the example 1 of a 
comparison except having used the coating PET in which the coating film with a thickness of 0.1 
micrometers was formed. That is, it is the layered product of PET / coating layer / SiO configuration. 

[0041] <Example 4 of a comparison> The layered product was produced like the example 1 of a 
comparison except having used the coating PET which carried out spreading desiccation of the 
TEOS water solution by the gravure coat method, and formed the coating film with a thickness of 
0.1 micrometers in the silicon oxide SiO vacuum evaporationo film surface of the layered product 
obtained in the example 3 of a comparison. That is, it is the layered product of PET / coating layer / 
SiO / coating lamination. 

[0042] According to the Measuring condition shown below, it measured about each physical 
properties of the peel strength which shows the oxygen permeability and moisture vapor 
transmission which show the example produced as mentioned above, the example of a comparison, 
and the barrier property of the layered product of a total of nine examples, and the peel strength 
which shows the adhesion property of the plasma-CVD film of a layered product, and the vacuum 
evaporationo film. The result is shown in Table 1 . 

Oxygen permeability .... A Mocon method (MOCON OXTRAN-10/50A), 25-degreeC-100%RH, 
and a sample are a vacuum evaporationo film and a laminate film. 

Moisture vapor transmission .... A Mocon method (MOCON PERM ATRAN- W6) , 40-degreeC-90% 
RH, and a sample are a vacuum evaporationo film and a laminate film. 

Peel strength .... The Instron mold tension tester, 15mm width of face of samples, 90 exfoliation 
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include angles, exfoliation rate 300mm/min., and a sample are a laminate film. 
[0043] 
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[0044] When considered from Table 1, the result with examples 1-5 very good [ the barrier nature to 
oxygen and a steam ] was obtained, and barrier nature with a little good examples 1 and 2 of a 
comparison was obtained. The examples 3 and 4 of a comparison were a little poor or poor. 
Adhesion with examples 1-5 very good [ the peel strength which shows the adhesion property of the 
plasma-CVD film of a layered product and the vacuum evaporationo film ] was acquired, a little 
good result was obtained and the examples 1 and 2 of a comparison of the examples 3 and 4 of a 
comparison were a little poor or poor. 
[0045] 

[Effect of the Invention] As stated above, according to this invention, the gas barrier nature of a 
layered product and the adhesion of a layered product improve by preparing the silicon compound 
thin film by the low-temperature plasma-CVD method on a resin film between a metal and the 
metallic-compounds vacuum evaporationo film or on a metal and the metallic-compounds vacuum 
evaporationo film. Moreover, the crack by distortion which comes from the mechanical stress in 
layered product production processes, such as vacuum evaporationo, printing, a lamination, and bag 
manufacture, and thermal stress since it excels in thermal resistance, heat dimensional stability, and a 
degree of hardness, and a pinhole cannot generate the silicon compound thin film layer by the low- 
temperature plasma-CVD method easily, and barrier nature degradation cannot break out easily. 
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Furthermore, the wet coating film does not need thickness, but since a thickness controllability is 
moreover also good, it is very advantageous to workability and productivity. 



[Translation done.] 
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